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Abstract of JP 8159864 (A) 
PURPOSE: To easily and precisely measure 
acoustic characteristics in a vehicle cabin without 
working the cabin. CONSTITUTION: The acoustic 
characteristics measuring apparatus to measure the 
acoustic characteristics in which a sound source 25 
is composed by attaching a speaker unit 1 1 to the 
inside of an enclosure 27 and at the same time, 
forming an opening to make sound propagate 
through the space and the sound source 25 is so 
installed as to position the opening at an auditory 
point in the space and by which the acoustic 
characteristics between the auditory point and the 
sound pressure detecting means 5 is measured, has 
a characteristic that oscillation force measuring 
means 21 (arithmetic unit), 31 , 35 to measure or 
estimate the oscillation force of the sound source 25 
and an acoustic characteristic measuring means 21 
(arithmetic unit); to measure the acoustic 
characteristics between the auditory point and the 
sound pressure detecting means 5. 
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(57) Abstract 

Objects of the Inventionlt makes it possible to measure easily and correctly the acoustic 
feature of the vehicle interior of a room etc., without carrying out the processing maneuvers of 
the vehicle room etc. 

Elements of the Inventionlt comprises: 

Attach the loudspeaker unit 11 to an inside of the enclosure 27, and. The openings 47a and 47b 
which a sound leaves to space in this enclosure 27 are formed, the sound source 25 is 
constituted, the sound source 25 is arranged so that said openings 47a and 47b may be located 
in a listening point of said space, the sound pressure detecting means 5 is arranged at a point 
with space, and it is a listening point. 

In an acoustic feature device which measures an acoustic feature between the sound pressure 
detecting means 5, The acoustic feature measuring means 21 which has the exciting-force 
measuring means 21, 31, and 35 which measure or presume exciting force of the sound source 
25 in said listening point whenever the sound source 25 drives, and measures an acoustic 
feature between a listening point and the sound pressure detecting means 5 based on exciting 
force and an output signal of the sound pressure detecting means 5. 



Claim(s) 

Claim lAn acoustic feature measuring device comprising: 

Attach a loudspeaker unit to an inside of enclosure, and to this enclosure. Provide an opening 
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which a sound leaves to space and constitute a sound source, and said sound source is 
arranged so that said opening may be located in a listening point of said space, An exciting- 
force measuring means which measures or presumes exciting force of a sound source in said 
listening point in an acoustic feature measuring device which arranges a sound pressure 
detecting means at a point with said space, and measures an acoustic feature between said 
listening point and a sound pressure detecting means whenever said sound source drives. 
An acoustic feature measuring means which measures an acoustic feature between said 
listening point and a sound pressure detecting means based on said exciting force and an 
output signal of said sound pressure detecting means. 

Claim 2The acoustic feature measuring device comprising according to claim 1: 

Said exciting-force measuring means is a speaker cone vibration detecting means of said 

loudspeaker unit. 

A sound pressure detecting means in said listening point. 

An arithmetic unit which calculates said exciting force based on an output signal of said speaker 
cone vibration detecting means and a sound pressure detecting means in said listening point. 

Claim 3The acoustic feature measuring device comprising according to claim 1: 

Said exciting -force measuring means is an input detecting means to said loudspeaker unit. 

A sound pressure detecting means in said listening point. 

An arithmetic unit which calculates said exciting force based on an output signal of an input 
detecting means to said loudspeaker unit, and a sound pressure detecting means in said 
listening point. 

Claim 4The acoustic feature measuring device comprising according to claim 1: 

Two or more sound pressure detecting means which can set said exciting-force measuring 

means near said the listening point. 

An arithmetic unit which calculates said exciting force based on an output signal of two or more 
sound pressure detecting means which can be set near said the listening point. 

Claim 5An acoustic feature measuring device, wherein it is the acoustic feature measuring 
device according to any one of claims 1 to 4, said enclosure has the shape of human being's 
head and a thorax and said opening is located in a handle part. 

Claim 6An acoustic feature measuring device, wherein it is the acoustic feature measuring 
device according to claim 5, a sound pressure detecting means of said listening point is 
provided in said opening and said loudspeaker unit is provided in said thorax. 
Claim 7An acoustic feature measuring device being the acoustic feature measuring device 
according to any one of claims 1 to 6, having formed said enclosure on a sheet of the 
automobile vehicle interior of a room, and providing a sound pressure detecting means 
arranged to said space in a dash panel of the automobile vehicle interior of a room. 



Detailed Description of the Invention 
0001 

Industrial ApplicationThis invention relates to the acoustic feature measuring device which 

measures a sound transfer characteristic indoor narrow like a vehicle room. 

0002 

Description of the Prior ArtAs this conventional kind of an acoustic feature measuring device, 
there is a thing as shown, for example in drawing 8 (refer to JP,54-71675,A). 
0003That is, this acoustic feature measuring device has arranged the simple point sound 
source 1 to the listening point of the space of vehicle room 3 grade, has arranged the 
microphone 5 at the point equivalent to the sound source of vehicle room 3 grade, and has 
measured the acoustic feature for the two above-mentioned points. That is, the simple point 
sound source 1 is installed on the sheet 7 in the vehicle room 3, and has structure which 
attached to the point of the loudspeaker 11 the phon 9 which filled up the inside with the sound 
damping material. This is for making it reciprocity materialized approximately, even if the 
impedance of the simple point sound source 1 is raised, change of the volume velocity in a 
listening point is lessened even if the surrounding acoustic field changes as a result, and it uses 
an acoustic feature in the form of sound pressure / loudspeaker input voltage. Said microphone 
5 is attached to the dash panel 15 which divides the engine room 13 and the vehicle room 3. 
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And the signal from the noise source 17 is inputted into said loudspeaker 11 via the amplifier 
19. Loudspeaker input voltage is inputted into the arithmetic unit 21. The detecting signal of 
said microphone 5 is inputted into the arithmetic unit 21 via the amplifier 23. 
0004Therefore, the signal from the noise source 17 is inputted into the loudspeaker 11 via the 
amplifier 19, and the emitted sound is detected with the microphone 5. The detecting signal of 
the microphone 5 is inputted into the arithmetic unit 21 via the amplifier 23. Therefore, the 
reciprocity theorem in an acoustic field can be applied, the acoustic feature for said two points 
can be expressed with the form of sound pressure / loudspeaker input voltage, and the acoustic 
feature of the vehicle interior of a room etc. can be measured easily and correctly, without 
processing and maneuvering a vehicle room etc. 
0005 

Problem(s) to be Solved by the InventionHowever, since what it is not necessarily asking 
for the volume velocity of the air of the point equivalent to listening points, such as a vehicle 
room, in the above devices, and can ask for is sound pressure / loudspeaker input voltage, The 
characteristic of volume velocity / loudspeaker input voltage will also be contained, the 
frequency characteristic of sound pressure/volume velocity and difference showing a actual 
acoustic feature arise, and there is a problem that the form of an exact frequency characteristic 
is not searched for. 

0006Then, this invention aims at offer of the acoustic feature measuring device which can 

measure a more exact acoustic feature easily. 

0007 

Means for Solving the Problemln order to solve an aforementioned problem, an invention of 
claim 1, Attach a loudspeaker unit to an inside of enclosure, and to this enclosure. Provide an 
opening which a sound leaves to space and constitute a sound source, and said sound source is 
arranged so that said opening may be located in a listening point of said space, In an acoustic 
feature control device which arranges a sound pressure detecting means at a point with said 
space, and measures an acoustic feature between said listening point and a sound pressure 
detecting means, Whenever said sound source drives, it has an exciting-force measuring means 
which measures or presumes exciting force of a sound source in said listening point, and an 
acoustic feature measuring means which measures an acoustic feature between said listening 
point and a sound pressure detecting means based on said exciting force and an output signal 
of said sound pressure detecting means was established. 

0008An invention of claim 2 is the acoustic feature measuring device according to claim 1, and 
said exciting-force measuring means, It has a speaker cone vibration detecting means of said 
loudspeaker unit, and a sound pressure detecting means in said listening point, and consists of 
an arithmetic unit which calculates said exciting force based on an output signal of said speaker 
cone vibration detecting means and a sound pressure detecting means in said listening point. 
0009An invention of claim 3 is the acoustic feature measuring device according to claim 1, and 
said exciting-force measuring means, It has an input detecting means to said loudspeaker unit, 
and a sound pressure detecting means in said listening point, and consists of an arithmetic unit 
which calculates said exciting force based on an output signal of an input detecting means to 
said loudspeaker unit, and a sound pressure detecting means in said listening point. 
OOlOAn invention of claim 4 is the acoustic feature measuring device according to claim 1, and 
said exciting-force measuring means consists of an arithmetic unit which calculates said exciting 
force based on an output signal of two or more sound pressure detecting means which can be 
set near said the listening point, and two or more sound pressure detecting means which can 
be set near said the listening point. 

OOllAn invention of claim 5 is the acoustic feature measuring device according to any one of 
claims 1 to 4, said enclosure has the shape of human being's head and a thorax, and said 
opening is located in a handle part. 

0012An invention of claim 6 is the acoustic feature measuring device according to claim 5, a 
sound pressure detecting means of said listening point is provided in said opening, and said 
loudspeaker unit is provided in said thorax. 

0013An invention of claim 7 is the acoustic feature measuring device according to any one of 
claims 1 to 6, formed said enclosure on a sheet of the automobile vehicle interior of a room, 
and provided a sound pressure detecting means arranged to said space in a dash panel of the 
automobile vehicle interior of a room. 
0014 

FunctionAccording to the invention of claim 1 of the above-mentioned means, if a loudspeaker 
unit has an input signal, the sound emitted from the loudspeaker unit will go away from the 
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opening of the enclosure in a listening point to space. The sound which came out to space is 
detected by the sound pressure detecting means arranged at the point with space. And an 
exciting-force measuring means measures or presumes the exciting force of the sound source in 
a listening point. And based on said exciting force and the output signal of a sound pressure 
detecting means, an acoustic feature measuring means measures the acoustic feature between 
a listening point and a sound pressure detecting means. 

0015In addition to an operation of an invention of claim 1, in the invention of claim 2, a 
speaker cone vibration detecting means detects vibration of a loudspeaker unit. The sound 
pressure detecting means in a listening point detects the sound pressure in a listening point. 
And the exciting force of a loudspeaker unit can be calculated based on the output signal of a 
speaker cone vibration detecting means and the sound pressure detecting means in a listening 
point. Therefore, it can ask for the volume velocity of the air in the sound pressure detecting 
means in a listening point from the calculated exciting force and the detecting signal of the 
sound pressure detecting means in a listening point. From this volume velocity and the 
detecting signal of the sound pressure detecting means of a point with space, the acoustic 
feature between a listening point and a point with space can be outputted in the form of sound 
pressure/volume velocity. 

0016In the invention of claim 3, an input detecting means can detect the input to a 
loudspeaker unit, a sound pressure detecting means can detect the sound pressure in a 
listening point, and exciting force can be calculated based on the output signal of a loudspeaker 
input detecting means and the sound pressure detecting means in a listening point. For this 
reason, it can ask for the volume velocity in a loudspeaker unit based on the calculated exciting 
force and the detecting signal of the sound pressure detecting means in a listening point. For 
this reason, the acoustic feature between a listening point and a point with space can be 
outputted in the form of sound pressure/volume velocity like the invention of claim 2. 
0017In addition to an operation of an invention of claim 1, in the invention of claim 4, two or 
more sound pressure detecting means which can set the sound pressure in a listening point 
near the listening point detect. And the exciting force of a loudspeaker unit can be calculated 
based on the output signal of two or more of these sound pressure detecting means. It can ask 
for the volume velocity of the air in a listening point with this calculated exciting force and ^ 
sound pressure / near / which was detected by two or more sound pressure detecting 
means / the listening point . Therefore, the acoustic feature between a listening point and a 
point with space can be outputted in the form of sound pressure/volume velocity like the 
invention of claim 2. 

0018In the invention of claim 5, since the enclosure has the shape of human being's head and 
a thorax in addition to the operation of an invention of claim 1-4, the acoustic feature in 
consideration of human being's head-related transfer function or the characteristic of the ear 
can be measured. 

0019In addition to an operation of an invention of claim 5, in the invention of claim 6, the 
sound pressure detecting means in a listening point can detect the sound pressure in the 
opening located in a handle part. Therefore, the acoustic feature in consideration of human 
being's head-related transfer function or the characteristic of the ear can be measured. 
0020In addition to an operation of an invention of claim 1-6, in the invention of claim 7, the 
acoustic feature between dash panels with the input of the noise from the listening point and 
engine room on the sheet of the automobile vehicle interior of a room can be outputted in the 
form of sound pressure/volume velocity. 
0021 

ExampIeHereafter, the example of this invention is described. A same sign is given to drawing 
8 and an identical configuration portion, it explains and the duplicate explanation is omitted. 
0022Drawing 1 is a block diagram concerning the 1st example of this invention. And also in the 
1st example of this invention, it has said simple point sound source 1 (drawing 8) and the same 
sound source 25, Although the sound source 25 is mentioned later in detail, the loudspeaker 
unit 11 is attached in general in the enclosure 27. The acceleration sensor 31 as a speaker cone 
vibration detecting means is formed in the vibration portion of the loudspeaker unit 11. The 
acceleration sensor 31 is connected to the arithmetic unit 21 as an acoustic feature measuring 
means via the amplifier 33. The microphone 35 as a sound pressure detecting means in a 
listening point is formed in the listening point position of the enclosure 27. The microphone 35 
is connected to the arithmetic unit 21 via the amplifier 37. And said arithmetic unit 21, said 
acceleration sensor 31, and the microphone 35 constitute the exciting-force measuring means 
which measures or presumes the exciting force in a listening point in this example. 
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0023The details of said sound source 25 have become like drawing 2. First, the enclosure 27 is 
formed in the rectangle cube in the air. The bridge walls 39a, 39b, 41a, and 41b in every 
direction are formed in the inside of the enclosure 27. The two loudspeaker units 11 are formed 
in the lateral partition walls 41a and 41b. The breakthroughs 43a and 43b are formed in the top 
both sides of the enclosure 27. Fit fixing of the short pipes 45a and 45b is carried out to the 
breakthroughs 43a and 43b. The sound constitutes the openings 47a and 47b left to space from 
the enclosure 27 with these short pipes 45a and 45b. When the enclosure 27 is laid to the sheet 
7 as mentioned above, the openings 47a and 47b are constituted so that it may become a 
listening point of a crew member's ear position. Said microphone 35 is formed in the length 
direction central lower part of said short pipes 45a and 45b, respectively. Said loudspeaker unit 
11 is being fixed to said lateral partition walls 41a and 41b, respectively. Said acceleration 
sensor 31 is attached to each loudspeaker unit 11, respectively. And the space 49a-49d in said 
enclosure 27 is filled up with the sound-absorbing materials 51a-51d. 
0024Next, if the vibration applying signal from the noise source 17 is inputted into the 
loudspeaker unit 11 via the amplifier 19, the loudspeaker unit 11 will change a vibration 
applying signal into a sound, will leave this sound into the vehicle room 3 as space from the 
openings 47a and 47b of each short pipes 45a and 45b, and will excite the inside of the vehicle 
room 3. The acceleration signal of the vibration portion of the loudspeaker unit 11 at this time 
is detected by the acceleration sensor 31, and is inputted into the arithmetic unit 21 via the 
amplifier 33. The sound pressure of the sound which comes out of the openings 47a and 47b of 
the short pipes 45a and 45b is detected with the microphone 35, and is inputted into the 
arithmetic unit 21 via the amplifier 37. The sound which excited the inside of the vehicle room 3 
reaches the microphone 5 of the dash panel 15, the sound pressure is detected, and the 
arithmetic unit 21 is inputted via the amplifier 23. And the arithmetic unit 21 calculates the 
exciting force of the listening point which is equivalent to an ear position using the acceleration 
signal from the acceleration sensor 31, and the signal (sound pressure) from the microphone 
35. It asks for the volume velocity of the air of a listening point using this exciting force and the 
signal (sound pressure) from the microphone 35. furthermore — using the signal from the 
microphone 5 of this volume velocity and the dash panel 15 -- a listening point and the dash 
panel 15 — if it puts in another way, the acoustic feature between the microphone 35 and the 
microphone 5 can be searched for in the form of sound pressure/volume velocity. 
0025Here, the volume velocity of the air of the point equivalent to an ear position is called for 
as follows. (1) type will be materialized if sound pressure in loudspeaker unit 11 vibration 
portion, sound pressure in / respectively / for volume velocity / the position of P A , V A/ 
and the microphone 35 , and volume velocity are made into P B and V B , respectively. 
Equation 1 

For drawings please refer to the original document. 



Here, a, b, c, and d are values decided by shape between the loudspeaker unit 11 and the 
microphone 35. In this example, since the shape between the loudspeaker unit 11 and the 
microphone 35 does not change, it serves as a constant. 

0026(1) As for the value of V A , in a formula, the acceleration from the acceleration sensor 31 
and the value of P B are calculated for the value of P A using the sound pressure from the 
microphone 35 from the voltage to a loudspeaker. Therefore, if (1) type is used, it can ask for 
volume velocity V B of the air of the point equivalent to an ear position. 

0027Thus, since an acoustic feature can be searched for in the form of sound pressure/volume 
velocity by asking for the volume velocity in a listening point in the 1st example of this 
invention, It is lost that the characteristic of volume velocity / loudspeaker input voltage is 
contained like before, and the form of an exact frequency characteristic can be searched for in 
accordance with the frequency characteristic of the sound pressure/volume velocity showing a 
actual acoustic feature. 

0028Since it can ask for the volume velocity in an exciting point even if the surrounding 
acoustic field changes whenever it performs such processing, an acoustic feature can be 
searched for in the form of sound pressure/volume velocity, and measurement of an exact 
frequency characteristic can be realized. 

0029Drawing 3 shows the block diagram concerning the 2nd example of this invention. In this 
example, a same sign is given to the above-mentioned example and an identical configuration 



http://minesoft5.minesoft.net/npdf/MTJP08 1 59864.htm 



i 1-08-2009 



PatentOrder MT 



Page 6 of 18 



portion, it explains and the duplicate explanation is omitted. 

0030In this example, it differs from the 1st example in that exciting force is searched for from 
the input voltage of the loudspeaker unit 11, and the sound pressure of the microphone 35. 
Therefore, in this 2nd example, an acceleration detector is not formed in the loudspeaker unit 
11, but the vibration applying signal to the loudspeaker unit 11 is inputted into the arithmetic 
unit 21. Namely, the arithmetic unit 21 constitutes the input detecting means to the 
loudspeaker unit 11 from this 2nd example, The arithmetic unit 21 as this input detecting 
means and the microphone 35 as a sound pressure detecting means in a listening point 
constitute the exciting-force measuring means which measures or presumes the exciting force 
of the sound source in a listening point. And the exciting force of the sound source in a listening 
point can be measured from the input voltage of the loudspeaker unit 11, and the sound 
pressure detected with the microphone 35, and it can ask for the volume velocity in a listening 
point with the arithmetic unit 21 from this exciting force and the sound pressure detected with 
the microphone 35. The acoustic feature between the microphones 5 and 35 can be outputted 
in the form of sound pressure/volume velocity from this volume velocity and the sound pressure 
which said microphone 5 detected. Therefore, in this example, the same operation effect as the 
1st example is done so, and also it is not necessary to form an acceleration sensor and a cost 
cut can be aimed at. 

0031Drawing 4 and drawing 5 show the 3rd example of this invention. This example is an 
example which the enclosure transformed. In this example, the two microphones 35a and 35b 
are approached and attached to the short pipes 45a and 45b, respectively. Therefore, it has 
composition provided with two or more sound pressure detecting means near the listening 
point. And the exciting force of the sound source in a listening point can be searched for with 
the arithmetic unit 21 from the sound pressure detected with two or more of these microphones 
35a and 35b. It can ask for the volume velocity of the air in a listening point with this exciting 
force and the sound pressure detected with the microphones 35a and 35b. The acoustic feature 
between the microphone 5 and the microphone 35 can be outputted in the form of sound 
pressure/volume velocity using this volume velocity and the sound pressure signal detected 
with the microphone 5. 

0032Here, the volume velocity of the air of the point equivalent to an ear position is called for 
as follows. If the imaginary part of a cross spectrum in / the distance of the two 
microphones 35a and 35b which approached can be kept from r, and / for the density 
of air / rho and the two contiguity microphones 35a and 35b is made into I m G AB and 
angular frequency is set to omega, the intensity I in ail the zones will become like (2) types. 
Equation 2 

For drawings please refer to the original document. 



I can be written also like (3) types. 
I=PU (3) 

Here, P is sound pressure and U is particle velocity. 

0033(2) The volume velocity V of air becomes like (4) types using a formula and (3) types. 
Equation 3 

For drawings please refer to the original document. 



However, the cross-section area of a particle diameter way in / in S / the microphones 35a 
and 35b , P A , and P B are the detected sound pressure of the two seasonal microphones 35a 

and 35b. 

0034It can ask for the volume velocity of the air of the listening point which is equivalent to an 
ear position using the two contiguity microphones 35a and 35b as mentioned above. 
0035Therefore, the almost same operation effect as the 1st example is done so also in this 3rd 
example, and also it can ask for exciting force and volume velocity with the signal of the 
microphones 35a and 35b in a listening point, and a more exact output is attained. 
0036Drawing 6 shows the 4th example of this invention. This 4th example shows the 
modification of the enclosure. The enclosure 53 of this drawing 6 is equivalent to the enclosure 
27 of the 1st example of said drawing 2. 
Fundamental composition is the same. 
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However, in the example of this drawing 6, the enclosure 53 has the shape of human being's 
head 53a and the thorax 53b. And the opening 47a (47b) is located in the handle part 53c of 
the head 53a. Therefore, in this example, since the almost same operation effect as the 1st 
example is done so and also the enclosure 53 is carrying out shape of human being's head and 
a thorax, the acoustic feature in consideration of human being's head-related transfer function 
or the characteristic of the ear can be measured. The loudspeaker unit 11 can be attached that 
there is no unreasonableness in a thorax. In this 2nd example, the input voltage of the 
loudspeaker unit 11 can be used instead of the acceleration sensor 31, and it can also ask for 
the volume velocity of the air in an ear position. 

0037Drawing 7 shows the 5th example of this invention. This example also shows the 
modification of the enclosure. The enclosure 55 of this drawing 7 is equivalent to the enclosure 
27 of the 3rd example of said drawing 5. And the enclosure 55 has the forms of the head 55a 
and the thorax 55b. Therefore, the same operation effect as said 3rd example can be done so, 
and also there is an advantage that the acoustic feature which took into consideration human 
being's head-related transfer function and the characteristic of the ear like the 4th example can 
be measured. 

0038Although each above-mentioned example explained the case where the acoustic feature 
between a dash panel and the driver's seat ear position of the car interior of a room was 
measured, it is also possible to apply to measuring applied objects other than this, for example, 
the acoustic feature between the loudspeaker of an audio and a seat ear position. It is also 
possible to apply to applied objects other than vehicles, for example, a marine vessel, an 
airplane, or a house. 
0039 

Effect of the InventionAs mentioned above, according to the invention of claim 1, by an 
exciting-force measuring means, the exciting force of the sound source of a listening point can 
be measured, and the acoustic feature between a listening point and a sound pressure 
detecting means can be measured based on this exciting force and the output signal of the 
sound pressure detecting means of a point with space so that clearly. That is, it can ask for the 
volume velocity in a listening point based on exciting force, and the acoustic feature between a 
listening point and a sound pressure detecting means can be outputted by the relation between 
sound pressure/volume velocity with the output signal of this volume velocity and sound 
pressure detecting means. Therefore, since it always asks for the volume velocity in an exciting 
point even if the surrounding acoustic field changes, an acoustic feature can be searched for 
correctly. 

0040In the invention of claim 2, the exciting force of the sound source in a listening point can 
be measured or presumed by the speaker cone vibration detecting means of a loudspeaker unit, 
and the sound pressure detecting means in a listening point. And it can ask for the volume 
velocity of a listening point based on this exciting force and the output signal of the sound 
pressure detecting means in a listening point. Based on this volume velocity and the output 
signal of the sound pressure detecting means of a point with space, the acoustic feature 
between a listening point and a point with space can be correctly searched for in the form of 
sound pressure/volume velocity. Therefore, since it can always ask for the volume velocity in an 
exciting point even if the surrounding acoustic field changes, an acoustic feature can be 
searched for correctly. 

0041In the invention of claim 3, the exciting force in a listening point can be measured or 
presumed by the input detecting means to a loudspeaker unit, and the sound pressure 
detecting means in a listening point. And it can ask for the volume velocity of the air in a 
listening point based on this exciting force and the output signal of the sound pressure 
detecting means in a listening point. Based on this volume velocity and the detecting signal of 
the sound pressure detecting means in a point with space, the acoustic feature between a 
listening point and a point with space can be outputted in the form of sound pressure/volume 
velocity. Therefore, even if the surrounding acoustic field changes, it can always ask for the 
volume velocity in an exciting point, and an acoustic feature can be searched for correctly. 
Since the input signal to a loudspeaker unit is used on the occasion of measurement or 
presumption of exciting force, structure can be easy and it can manufacture cheaply. 
0042In the invention of claim 4, the exciting force of the sound source in a listening point can 
be searched for based on the output signal of two or more sound pressure detecting means 
which can be set to a listening point. It can ask for the volume velocity in a listening point 
based on this exciting force and the output signal of the sound pressure detecting means in a 
listening point. And based on this volume velocity and the output signal of the sound pressure 
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detecting means in a point with space, the acoustic feature between a listening point and a 
point with space can be outputted in the form of sound pressure/volume velocity. Therefore, 
even if the surrounding acoustic field changes, it can always ask for the volume velocity in an 
exciting point, and an acoustic feature can be searched for correctly. Since exciting force is 
searched for with the signal of two or more sound pressure detecting means in a listening point, 
a more exact acoustic feature can be outputted. 

0043In the invention of claim 5, in addition to one effect of the invention of claims 1-4, an 
acoustic feature can be measured in consideration of human being's head-related transfer 
function or the characteristic of an ear, and a more exact acoustic feature can be measured for 
human being. 

0044In the invention of claim 6, in addition to the effect of the invention of claim 5, the sound 
pressure detecting means of a listening point can be provided in the opening of a handle part, 
and an acoustic feature can be outputted more correctly. Setting out of a loudspeaker unit can 
be performed reasonable by providing a loudspeaker unit in a thorax. 

0045In addition to one effect of the invention of claims 1-6, in the invention of claim 7, the 
acoustic feature between dash panels can be correctly searched for from the sheet of the 
automobile vehicle interior of a room. 



Industrial ApplicationThis invention relates to the acoustic feature measuring device which 
measures a sound transfer characteristic indoor narrow like a vehicle room. 



Description of the Prior ArtAs this conventional kind of an acoustic feature measuring device, 
there is a thing as shown, for example in drawing 8 (refer to JP,54-71675,A). 
0003That is, this acoustic feature measuring device has arranged the simple point sound 
source 1 to the listening point of the space of vehicle room 3 grade, has arranged the 
microphone 5 at the point equivalent to the sound source of vehicle room 3 grade, and has 
measured the acoustic feature for the two above-mentioned points. That is, the simple point 
sound source 1 is installed on the sheet 7 in the vehicle room 3, and has structure which 
attached to the point of the loudspeaker 11 the phon 9 which filled up the inside with the sound 
damping material. This is for making it reciprocity materialized approximately, even if the 
impedance of the simple point sound source 1 is raised, change of the volume velocity in a 
listening point is lessened even if the surrounding acoustic field changes as a result, and it uses 
an acoustic feature in the form of sound pressure / loudspeaker input voltage. Said microphone 
5 is attached to the dash panel 15 which divides the engine room 13 and the vehicle room 3. 
And the signal from the noise source 17 is inputted into said loudspeaker 11 via the amplifier 
19. Loudspeaker input voltage is inputted into the arithmetic unit 21. The detecting signal of 
said microphone 5 is inputted into the arithmetic unit 21 via the amplifier 23. 
0004Therefore, the signal from the noise source 17 is inputted into the loudspeaker 11 via the 
amplifier 19, and the emitted sound is detected with the microphone 5. The detecting signal of 
the microphone 5 is inputted into the arithmetic unit 21 via the amplifier 23. Therefore, the 
reciprocity theorem in an acoustic field can be applied, the acoustic feature for said two points 
can be expressed with the form of sound pressure / loudspeaker input voltage, and the acoustic 
feature of the vehicle interior of a room etc. can be measured easily and correctly, without 
processing and maneuvering a vehicle room etc. 



Effect of the InventionAs mentioned above, according to the invention of claim 1, by an 
exciting-force measuring means, the exciting force of the sound source of a listening point can 
be measured, and the acoustic feature between a listening point and a sound pressure 
detecting means can be measured based on this exciting force and the output signal of the 
sound pressure detecting means of a point with space so that clearly. That is, it can ask for the 
volume velocity in a listening point based on exciting force, and the acoustic feature between a 
listening point and a sound pressure detecting means can be outputted by the relation between 
sound pressure/volume velocity with the output signal of this volume velocity and sound 
pressure detecting means. Therefore, since it always asks for the volume velocity in an exciting 
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point even if the surrounding acoustic field changes, an acoustic feature can be searched for 
correctly. 

0040In the invention of claim 2, the exciting force of the sound source in a listening point can 
be measured or presumed by the speaker cone vibration detecting means of a loudspeaker unit, 
and the sound pressure detecting means in a listening point. And it can ask for the volume 
velocity of a listening point based on this exciting force and the output signal of the sound 
pressure detecting means in a listening point. Based on this volume velocity and the output 
signal of the sound pressure detecting means of a point with space, the acoustic feature 
between a listening point and a point with space can be correctly searched for in the form of 
sound pressure/ volume velocity. Therefore, since it can always ask for the volume velocity in an 
exciting point even if the surrounding acoustic field changes, an acoustic feature can be 
searched for correctly. 

0041In the invention of claim 3, the exciting force in a listening point can be measured or 
presumed by the input detecting means to a loudspeaker unit, and the sound pressure 
detecting means in a listening point. And it can ask for the volume velocity of the air in a 
listening point based on this exciting force and the output signal of the sound pressure 
detecting means in a listening point. Based on this volume velocity and the detecting signal of 
the sound pressure detecting means in a point with space, the acoustic feature between a 
listening point and a point with space can be outputted in the form of sound pressure/volume 
velocity. Therefore, even if the surrounding acoustic field changes, it can always ask for the 
volume velocity in an exciting point, and an acoustic feature can be searched for correctly. 
Since the input signal to a loudspeaker unit is used on the occasion of measurement or 
presumption of exciting force, structure can be easy and it can manufacture cheaply. 
0042In the invention of claim 4, the exciting force of the sound source in a listening point can 
be searched for based on the output signal of two or more sound pressure detecting means 
which can be set to a listening point. It can ask for the volume velocity in a listening point 
based on this exciting force and the output signal of the sound pressure detecting means in a 
listening point. And based on this volume velocity and the output signal of the sound pressure 
detecting means in a point with space, the acoustic feature between a listening point and a 
point with space can be outputted in the form of sound pressure/volume velocity. Therefore, 
even if the surrounding acoustic field changes, it can always ask for the volume velocity in an 
exciting point, and an acoustic feature can be searched for correctly. Since exciting force is 
searched for with the signal of two or more sound pressure detecting means in a listening point, 
a more exact acoustic feature can be outputted. 

0043In the invention of claim 5, in addition to one effect of the invention of claims 1-4, an 
acoustic feature can be measured in consideration of human being's head-related transfer 
function or the characteristic of an ear, and a more exact acoustic feature can be measured for 
human being. 

0044In the invention of claim 6, in addition to the effect of the invention of claim 5, the sound 
pressure detecting means of a listening point can be provided in the opening of a handle part, 
and an acoustic feature can be outputted more correctly. Setting out of a loudspeaker unit can 
be performed reasonable by providing a loudspeaker unit in a thorax. 

0045In addition to one effect of the invention of claims 1-6, in the invention of claim 7, the 
acoustic feature between dash panels can be correctly searched for from the sheet of the 
automobile vehicle interior of a room. 



FunctionAccording to the invention of claim 1 of the above-mentioned means, if a loudspeaker 
unit has an input signal, the sound emitted from the loudspeaker unit will go away from the 
opening of the enclosure in a listening point to space. The sound which came out to space is 
detected by the sound pressure detecting means arranged at the point with space. And an 
exciting-force measuring means measures or presumes the exciting force of the sound source in 
a listening point. And based on said exciting force and the output signal of a sound pressure 
detecting means, an acoustic feature measuring means measures the acoustic feature between 
a listening point and a sound pressure detecting means. 

0015In addition to an operation of an invention of claim 1, in the invention of claim 2, a 
speaker cone vibration detecting means detects vibration of a loudspeaker unit. The sound 
pressure detecting means in a listening point detects the sound pressure in a listening point. 
And the exciting force of a loudspeaker unit can be calculated based on the output signal of a 
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speaker cone vibration detecting means and the sound pressure detecting means in a listening 
point. Therefore, it can ask for the volume velocity of the air in the sound pressure detecting 
means in a listening point from the calculated exciting force and the detecting signal of the 
sound pressure detecting means in a listening point. From this volume velocity and the 
detecting signal of the sound pressure detecting means of a point with space, the acoustic 
feature between a listening point and a point with space can be outputted in the form of sound 
pressure/volume velocity. 

0016In the invention of claim 3, an input detecting means can detect the input to a 
loudspeaker unit, a sound pressure detecting means can detect the sound pressure in a 
listening point, and exciting force can be calculated based on the output signal of a loudspeaker 
input detecting means and the sound pressure detecting means in a listening point. For this 
reason, it can ask for the volume velocity in a loudspeaker unit based on the calculated exciting 
force and the detecting signal of the sound pressure detecting means in a listening point. For 
this reason, the acoustic feature between a listening point and a point with space can be 
outputted in the form of sound pressure/volume velocity like the invention of claim 2. 
0017In addition to an operation of an invention of claim 1, in the invention of claim 4, two or 
more sound pressure detecting means which can set the sound pressure in a listening point 
near the listening point detect. And the exciting force of a loudspeaker unit can be calculated 
based on the output signal of two or more of these sound pressure detecting means. It can ask 
for the volume velocity of the air in a listening point with this calculated exciting force and 
sound pressure / near / which was detected by two or more sound pressure detecting 
means / the listening point , Therefore, the acoustic feature between a listening point and a 
point with space can be outputted in the form of sound pressure/volume velocity like the 
invention of claim 2. 

OOlSIn the invention of claim 5, since the enclosure has the shape of human being's head and 
a thorax in addition to the operation of an invention of claim 1-4, the acoustic feature in 
consideration of human being's head-related transfer function or the characteristic of the ear 
can be measured. 

0019In addition to an operation of an invention of claim 5, in the invention of claim 6, the 
sound pressure detecting means in a listening point can detect the sound pressure in the 
opening located in a handle part. Therefore, the acoustic feature in consideration of human 
being's head-related transfer function or the characteristic of the ear can be measured. 
0020In addition to an operation of an invention of claim 1-6, in the invention of claim 7, the 
acoustic feature between dash panels with the input of the noise from the listening point and 
engine room on the sheet of the automobile vehicle interior of a room can be outputted in the 
form of sound pressure/volume velocity. 



ExampleHereafter, the example of this invention is described. A same sign is given to drawing 
8 and an identical configuration portion, it explains and the duplicate explanation is omitted. 
0022Drawing 1 is a block diagram concerning the 1st example of this invention. And also in the 
1st example of this invention, it has said simple point sound source 1 (drawing 8) and the same 
sound source 25. Although the sound source 25 is mentioned later in detail, the loudspeaker 
unit 11 is attached in general in the enclosure 27. The acceleration sensor 31 as a speaker cone 
vibration detecting means is formed in the vibration portion of the loudspeaker unit 11. The 
acceleration sensor 31 is connected to the arithmetic unit 21 as an acoustic feature measuring 
means via the amplifier 33. The microphone 35 as a sound pressure detecting means in a 
listening point is formed in the listening point position of the enclosure 27. The microphone 35 
is connected to the arithmetic unit 21 via the amplifier 37. And said arithmetic unit 21, said 
acceleration sensor 31, and the microphone 35 constitute the exciting-force measuring means 
which measures or presumes the exciting force in a listening point in this example. 
0023The details of said sound source 25 have become like drawing 2. First, the enclosure 27 is 
formed in the rectangle cube in the air. The bridge walls 39a, 39b, 41a, and 41b in every 
direction are formed in the inside of the enclosure 27. The two loudspeaker units 11 are formed 
in the lateral partition wails 41a and 41b. The breakthroughs 43a and 43b are formed in the top 
both sides of the enclosure 27. Fit fixing of the short pipes 45a and 45b is carried out to the 
breakthroughs 43a and 43b. The sound constitutes the openings 47a and 47b left to space from 
the enclosure 27 with these short pipes 45a and 45b. When the enclosure 27 is laid to the sheet 
7 as mentioned above, the openings 47a and 47b are constituted so that it may become a 
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listening point of a crew member's ear position. Said microphone 35 is formed in the length 
direction central lower part of said short pipes 45a and 45b, respectively. Said loudspeaker unit 
11 is being fixed to said lateral partition walls 41a and 41b, respectively. Said acceleration 
sensor 31 is attached to each loudspeaker unit 11, respectively. And the space 49a-49d in said 
enclosure 27 is filled up with the sound-absorbing materials 51a-51d. 
0024Next, if the vibration applying signal from the noise source 17 is inputted into the 
loudspeaker unit 11 via the amplifier 19, the loudspeaker unit 11 will change a vibration 
applying signal into a sound, will leave this sound into the vehicle room 3 as space from the 
openings 47a and 47b of each short pipes 45a and 45b, and will excite the inside of the vehicle 
room 3. The acceleration signal of the vibration portion of the loudspeaker unit 11 at this time 
is detected by the acceleration sensor 31, and is inputted into the arithmetic unit 21 via the 
amplifier 33. The sound pressure of the sound which comes out of the openings 47a and 47b of 
the short pipes 45a and 45b is detected with the microphone 35, and is inputted into the 
arithmetic unit 21 via the amplifier 37. The sound which excited the inside of the vehicle room 3 
reaches the microphone 5 of the dash panel 15, the sound pressure is detected, and the 
arithmetic unit 21 is inputted via the amplifier 23. And the arithmetic unit 21 calculates the 
exciting force of the listening point which is equivalent to an ear position using the acceleration 
signal from the acceleration sensor 31, and the signal (sound pressure) from the microphone 
35. It asks for the volume velocity of the air of a listening point using this exciting force and the 
signal (sound pressure) from the microphone 35. furthermore — using the signal from the 
microphone 5 of this volume velocity and the dash panel 15 -- a listening point and the dash 
panel 15 — if it puts in another way, the acoustic feature between the microphone 35 and the 
microphone 5 can be searched for in the form of sound pressure/volume velocity. 
0025Here, the volume velocity of the air of the point equivalent to an ear position is called for 
as follows. (1) type will be materialized if sound pressure in loudspeaker unit 11 vibration 
portion, sound pressure in / respectively / for volume velocity / the position of P A , V A , 

and the microphone 35 , and volume velocity are made into P B and V B , respectively. 

Equation 1 

For drawings please refer to the original document. 



Here, a, b, c, and d are values decided by shape between the loudspeaker unit 11 and the 
microphone 35. In this example, since the shape between the loudspeaker unit 11 and the 
microphone 35 does not change, it serves as a constant. 

0026(1) As for the value of V A , in a formula, the acceleration from the acceleration sensor 31 

and the value of P B are calculated for the value of P A using the sound pressure from the 

microphone 35 from the voltage to a loudspeaker. Therefore, if (1) type is used, it can ask for 
volume velocity V B of the air of the point equivalent to an ear position. 

0027Thus, since an acoustic feature can be searched for in the form of sound pressure/volume 
velocity by asking for the volume velocity in a listening point in the 1st example of this 
invention, It is lost that the characteristic of volume velocity / loudspeaker input voltage is 
contained like before, and the form of an exact frequency characteristic can be searched for in 
accordance with the frequency characteristic of the sound pressure/volume velocity showing a 
actual acoustic feature. 

0028Since it can ask for the volume velocity in an exciting point even if the surrounding 
acoustic field changes whenever it performs such processing, an acoustic feature can be 
searched for in the form of sound pressure/volume velocity, and measurement of an exact 
frequency characteristic can be realized. 

0029Drawing 3 shows the block diagram concerning the 2nd example of this invention. In this 
example, a same sign is given to the above-mentioned example and an identical configuration 
portion, it explains and the duplicate explanation is omitted. 

0030In this example, it differs from the 1st example in that exciting force is searched for from 
the input voltage of the loudspeaker unit 11, and the sound pressure of the microphone 35. 
Therefore, in this 2nd example, an acceleration detector is not formed in the loudspeaker unit 
11, but the vibration applying signal to the loudspeaker unit 11 is inputted into the arithmetic 
unit 21. Namely, the arithmetic unit 21 constitutes the input detecting means to the 
loudspeaker unit 11 from this 2nd example, The arithmetic unit 21 as this input detecting 
means and the microphone 35 as a sound pressure detecting means in a listening point 
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constitute the exciting-force measuring means which measures or presumes the exciting force 
of the sound source in a listening point. And the exciting force of the sound source in a listening 
point can be measured from the input voltage of the loudspeaker unit 11, and the sound 
pressure detected with the microphone 35, and it can ask for the volume velocity in a listening 
point with the arithmetic unit 21 from this exciting force and the sound pressure detected with 
the microphone 35. The acoustic feature between the microphones 5 and 35 can be outputted 
in the form of sound pressure/volume velocity from this volume velocity and the sound pressure 
which said microphone 5 detected. Therefore, in this example, the same operation effect as the 
1st example is done so, and also it is not necessary to form an acceleration sensor and a cost 
cut can be aimed at. 

0031Drawing 4 and drawing 5 show the 3rd example of this invention. This example is an 
example which the enclosure transformed. In this example, the two microphones 35a and 35b 
are approached and attached to the short pipes 45a and 45b, respectively. Therefore, it has 
composition provided with two or more sound pressure detecting means near the listening 
point. And the exciting force of the sound source in a listening point can be searched for with 
the arithmetic unit 21 from the sound pressure detected with two or more of these microphones 
35a and 35b. It can ask for the volume velocity of the air in a listening point with this exciting 
force and the sound pressure detected with the microphones 35a and 35b. The acoustic feature 
between the microphone 5 and the microphone 35 can be outputted in the form of sound 
pressure/volume velocity using this volume velocity and the sound pressure signal detected 
with the microphone 5. 

0032Here, the volume velocity of the air of the point equivalent to an ear position is called for 
as follows. If the imaginary part of a cross spectrum in / the distance of the two 
microphones 35a and 35b which approached can be kept from r, and / for the density 
of air / rho and the two contiguity microphones 35a and 35b is made into I m G AB and 
angular frequency is set to omega, the intensity I in all the zones will become like (2) types. 
Equation 2 

For drawings please refer to the original document. 



I can be written also like (3) types. 
I=PU (3) 

Here, P is sound pressure and U is particle velocity. 

0033(2) The volume velocity V of air becomes like (4) types using a formula and (3) types. 
Equation 3 

For drawings please refer to the original document. 



However, the cross-section area of a particle diameter way in / in S / the microphones 35a 
and 35b , P A , and P B are the detected sound pressure of the two seasonal microphones 35a 

and 35b. 

0034It can ask for the volume velocity of the air of the listening point which is equivalent to an 
ear position using the two contiguity microphones 35a and 35b as mentioned above. 
0035Therefore, the almost same operation effect as the 1st example is done so also in this 3rd 
example, and also it can ask for exciting force and volume velocity with the signal of the 
microphones 35a and 35b in a listening point, and a more exact output is attained. 
0036Drawing 6 shows the 4th example of this invention. This 4th example shows the 
modification of the enclosure. The enclosure 53 of this drawing 6 is equivalent to the enclosure 
27 of the 1st example of said drawing 2. 
Fundamental composition is the same. 

However, in the example of this drawing 6, the enclosure 53 has the shape of human being's 
head 53a and the thorax 53b. And the opening 47a (47b) is located in the handle part 53c of 
the head 53a. Therefore, in this example, since the almost same operation effect as the 1st 
example is done so and also the enclosure 53 is carrying out shape of human being's head and 
a thorax, the acoustic feature in consideration of human being's head-related transfer function 
or the characteristic of the ear can be measured. The loudspeaker unit 11 can be attached that 
there is no unreasonableness in a thorax. In this 2nd example, the input voltage of the 
loudspeaker unit 11 can be used instead of the acceleration sensor 31, and it can also ask for 
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the volume velocity of the air in an ear position. 

0037Drawing 7 shows the 5th example of this invention. This example also shows the 
modification of the enclosure. The enclosure 55 of this drawing 7 is equivalent to the enclosure 
27 of the 3rd example of said drawing 5. And the enclosure 55 has the forms of the head 55a 
and the thorax 55b. Therefore, the same operation effect as said 3rd example can be done so, 
and also there is an advantage that the acoustic feature which took into consideration human 
being's head-related transfer function and the characteristic of the ear like the 4th example can 
be measured. 

0038Aithough each above-mentioned example explained the case where the acoustic feature 
between a dash panel and the driver's seat ear position of the car interior of a room was 
measured, it is also possible to apply to measuring applied objects other than this, for example, 
the acoustic feature between the loudspeaker of an audio and a seat ear position. It is also 
possible to apply to applied objects other than vehicles, for example, a marine vessel, an 
airplane, or a house. 



Problem(s) to be Solved by the InventionHowever, since what it is not necessarily asking 
for the volume velocity of the air of the point equivalent to listening points, such as a vehicle 
room, in the above devices, and can ask for is sound pressure / loudspeaker input voltage, The 
characteristic of volume velocity / loudspeaker input voltage will also be contained, the 
frequency characteristic of sound pressure/volume velocity and difference showing a actual 
acoustic feature arise, and there is a problem that the form of an exact frequency characteristic 
is not searched for. 

0006Then, this invention aims at offer of the acoustic feature measuring device which can 
measure a more exact acoustic feature easily. 



Means for Solving the Problemln order to solve an aforementioned problem, an invention of 
claim 1, Attach a loudspeaker unit to an inside of enclosure, and to this enclosure. Provide an 
opening which a sound leaves to space and constitute a sound source, and said sound source is 
arranged so that said opening may be located in a listening point of said space, In an acoustic 
feature control device which arranges a sound pressure detecting means at a point with said 
space, and measures an acoustic feature between said listening point and a sound pressure 
detecting means, Whenever said sound source drives, it has an exciting-force measuring means 
which measures or presumes exciting force of a sound source in said listening point, and an 
acoustic feature measuring means which measures an acoustic feature between said listening 
point and a sound pressure detecting means based on said exciting force and an output signal 
of said sound pressure detecting means was established. 

0008An invention of claim 2 is the acoustic feature measuring device according to claim 1, and 
said exciting-force measuring means, It has a speaker cone vibration detecting means of said 
loudspeaker unit, and a sound pressure detecting means in said listening point, and consists of 
an arithmetic unit which calculates said exciting force based on an output signal of said speaker 
cone vibration detecting means and a sound pressure detecting means in said listening point. 
0009An invention of claim 3 is the acoustic feature measuring device according to claim 1, and 
said exciting-force measuring means, It has an input detecting means to said loudspeaker unit, 
and a sound pressure detecting means in said listening point, and consists of an arithmetic unit 
which calculates said exciting force based on an output signal of an input detecting means to 
said loudspeaker unit, and a sound pressure detecting means in said listening point. 
OOlOAn invention of claim 4 is the acoustic feature measuring device according to claim 1, and 
said exciting-force measuring means consists of an arithmetic unit which calculates said exciting 
force based on an output signal of two or more sound pressure detecting means which can be 
set near said the listening point, and two or more sound pressure detecting means which can 
be set near said the listening point. 

OOllAn invention of claim 5 is the acoustic feature measuring device according to any one of 
claims 1 to 4, said enclosure has the shape of human being's head and a thorax, and said 
opening is located in a handle part. 

0012An invention of claim 6 is the acoustic feature measuring device according to claim 5, a 
sound pressure detecting means of said listening point is provided in said opening, and said 
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loudspeaker unit is provided in said thorax. 

0013An invention of claim 7 is the acoustic feature measuring device according to any one of 
claims 1 to 6, formed said enclosure on a sheet of the automobile vehicle interior of a room, 
and provided a sound pressure detecting means arranged to said space in a dash panel of the 
automobile vehicle interior of a room. 



Brief Description of the Drawings 

Drawing lit is the whole acoustic feature measuring device block diagram concerning the 1st 
example of this invention. 

Drawing 2It is an expanded sectional view of the enclosure concerning the 1st example of this 
invention. 

Drawing 3It is the whole acoustic feature measuring device block diagram concerning the 2nd 
example of this invention. 

Drawing 4It is the whole acoustic feature measuring device block diagram concerning the 3rd 
example of this invention. 

Drawing 5It is a sectional view of the enclosure concerning the 3rd example of this invention. 
Drawing 6It is a partial sectional view of the enclosure concerning the 4th example of this 
invention. 

Drawing 7It is a partial sectional view of the enclosure concerning the 5th example of this 
invention. 

Drawing 8It is the whole acoustic feature measuring device block diagram concerning a 
conventional example. 
Description of Notations 

3 Vehicle room 
5 Microphone 
7 Sheet 

11 Loudspeaker unit 

21 Arithmetic unit (an acoustic feature measuring means, exciting-force measuring means) 
25 Sound source 
27 Enclosure 

31 Acceleration sensor (exciting-force measuring means) 

35 Microphone (exciting-force measuring means) 

47a Opening 

47b Opening 

53 Enclosure 

53a Head 

53b Thorax 

55 Enclosure 

55a Head 

55b Thorax 



Drawing 1 

For drawings please refer to the original document. 



Drawing 2 

For drawings please refer to the original document. 



Drawing 3 

For drawings please refer to the original document. 



Drawing 4 
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For drawings please refer to the original document. 

Drawing 5 

For drawings please refer to the original document. 

Drawing 6 

For drawings please refer to the original document. 
Drawing 7 

For drawings please refer to the original document. 

Drawing 8 

For drawings please refer to the original document. 



For drawings please refer to the original document. 



Written amendment 

Filing dateMarch 14, Heisei 7 
Amendment 1 

Document to be AmendedSpecification 
Item(s) to be Amended0016 
Method of AmendmentChange 
Proposed Amendment 

0016In the invention of claim 3, an input detecting means can detect the input to a 
loudspeaker unit, a sound pressure detecting means can detect the sound pressure in a 
listening point, and exciting force can be calculated based on the output signal of a loudspeaker 
input detecting means and the sound pressure detecting means in a listening point. For this 
reason, it can ask for the volume velocity in the sound pressure detecting means in a listening 
point based on the calculated exciting force and the detecting signal of the sound pressure 
detecting means in a listening point. For this reason, the acoustic feature between a listening 
point and a point with space can be outputted in the form of sound pressure/volume velocity 
like the invention of claim 2. 
Amendment 2 

Document to be AmendedSpecification 
Item(s) to be Amended0017 
Method of AmendmentChange 
Proposed Amendment 

0017In addition to an operation of an invention of claim 1, in the invention of claim 4, two or 
more sound pressure detecting means which can set the sound pressure in a listening point 
near the listening point detect. And based on the output signal of two or more of these sound 
pressure detecting means, the exciting force of a listening point, i.e., the volume velocity of air, 
can be calculated. Therefore, the acoustic feature between a listening point and a point with 
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space can be outputted in the form of sound pressure/volume velocity like the invention of 
claim 2, 

Amendment 3 

Document to be AmendedSpecification 
Item(s) to be Amended0024 
Method of AmendmentChange 
Proposed Amendment 

0024Next, if the vibration applying signal from the noise source 17 is inputted into the 
loudspeaker unit 11 via the amplifier 19, the loudspeaker unit 11 will change a vibration 
applying signal into a sound, will leave this sound into the vehicle room 3 as space from the 
openings 47a and 47b of each short pipes 45a and 45b, and will excite the inside of the vehicle 
room 3. The acceleration signal of the vibration portion of the loudspeaker unit 11 at this time 
is detected by the acceleration sensor 31, and is inputted into the arithmetic unit 21 via the 
amplifier 33. The sound pressure of the sound which comes out of the openings 47a and 47b of 
the short pipes 45a and 45b is detected with the microphone 35, and is inputted into the 
arithmetic unit 21 via the amplifier 37. The sound which excited the inside of the vehicle room 3 
reaches the microphone 5 of the dash panel 15, the sound pressure is detected, and the 
arithmetic unit 21 is inputted via the amplifier 23. And the arithmetic unit 21 calculates, the 
exciting force of a listening point, i.e., the volume velocity of air, which are equivalent to an ear 
position using the acceleration signal from the acceleration sensor 31, and the signal (sound 
pressure) from the microphone 35. furthermore — using the signal from the microphone 5 of 
this volume velocity and the dash panel 15 — a listening point and the dash panel 15 if it 
puts in another way, the acoustic feature between the microphone 35 and the microphone 5 
can be searched for in the form of sound pressure/volume velocity. 
Amendment 4 

Document to be AmendedSpecification 
Item(s) to be Amended0025 
Method of AmendmentChange 
Proposed Amendment 

0025Here, the volume velocity of the air of the point equivalent to an ear position is called for 
as follows. (1) type will be materialized if sound pressure in loudspeaker unit 11 vibration 
portion, sound pressure in / respectively / for volume velocity / the position of P A , V A , 

and the microphone 35 , and volume velocity are made into P B and V B , respectively. 

Equation 1 



For drawings please refer to the original document. 



Here, a, b, c, and d are values decided by shape between the loudspeaker unit 11 and the 
microphone 35. In this example, since the shape between the loudspeaker unit 11 and the 
microphone 35 does not change, it serves as a constant. 
Amendment 5 

Document to be AmendedSpecification 
Item(s) to be Amended0026 
Method of AmendmentChange 
Proposed Amendment 

0026(1) As for the value of V A , in a formula, the acceleration from the acceleration sensor 31 

and the value of P B are calculated using the sound pressure from the microphone 35. Therefore, 

if (1) type is used, it can ask for volume velocity V B of the air of the point equivalent to an ear 

position. 
Amendment 6 

Document to be AmendedSpecification 
Item(s) to be Amended0030 
Method of AmendmentChange 
Proposed Amendment 

0030In this example, it differs from the 1st example in that exciting force is searched for from 
the input voltage of the loudspeaker unit 11, and the sound pressure of the microphone 35. 
Therefore, in this 2nd example, an acceleration detector is not formed in the loudspeaker unit 
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11, but the vibration applying signal to the loudspeaker unit 11 is inputted into the arithmetic 
unit 21. Namely, the arithmetic unit 21 constitutes the input detecting means to the 
loudspeaker unit 11 from this 2nd example, The arithmetic unit 21 as this input detecting 
means and the microphone 35 as a sound pressure detecting means in a listening point 
constitute the exciting-force measuring means which measures or presumes the exciting force 
of the sound source in a listening point. And the exciting force of the sound source in a listening 
point, i.e., the volume velocity of air, can be searched for from the input voltage of the 
loudspeaker unit 11, and the sound pressure detected with the microphone 35. The acoustic 
feature between the microphones 5 and 35 can be outputted in the form of sound 
pressure/volume velocity from this volume velocity and the sound pressure which said 
microphone 5 detected. Therefore, in this example, the same operation effect as the 1st 
example is done so, and also it is not necessary to form an acceleration sensor and a cost cut 
can be aimed at. 
Amendment 7 

Document to be AmendedSpecification 
Item(s) to be Amended0031 
Method of AmendmentChange 
Proposed Amendment 

0031Drawing 4 and drawing 5 show the 3rd example of this invention. This example is an 
example which the enclosure transformed. In this example, the two microphones 35a and 35b 
are approached and attached to the short pipes 45a and 45b, respectively. Therefore, it has 
composition provided with two or more sound pressure detecting means near the listening 
point. And the exciting force of the sound source in a listening point, i.e., the volume velocity of 
air, can be searched for with the arithmetic unit 21 from the sound pressure detected with two 
or more of these microphones 35a and 35b. The acoustic feature between the microphone 5 
and the microphone 35 can be outputted in the form of sound pressure/volume velocity using 
this volume velocity and the sound pressure signal detected with the microphone 5. 
Amendment 8 

Document to be AmendedSpecification 
Item(s) to be Amended0033 
Method of AmendmentChange 
Proposed Amendment 

0033(2) The volume velocity V of air becomes like (4) types using a formula and (3) types. 
Equation 3 



For drawings please refer to the original document. 



However, the cross-section area of a particle diameter way in / in S / the microphones 35a 
and 35b , P A , and P B are the detected sound pressure of the two contiguity microphones 35a 

and 35b. 
Amendment 9 

Document to be AmendedSpecification 
Item(s) to be Amended0035 
Method of AmendmentChange 
Proposed Amendment 

0035Therefore, the almost same operation effect as the 1st example is done so also in this 3rd 

example. 

Amendment 10 

Document to be AmendedSpecification 
Item(s) to be Amended0039 
Method of AmendmentChange 
Proposed Amendment 
0039 

Effect of the InventionAs mentioned above, according to the invention of claim 1, by an 
exciting-force measuring means, the exciting force of the sound source of a listening point can 
be measured, and the acoustic feature between a listening point and a sound pressure 
detecting means can be measured based on this exciting force and the output signal of the 
sound pressure detecting means of a point with space so that clearly. If it puts in another way, 



http://minesoft5.minesoft.net/npdf/MTJP08L59864.htm 



11-08-2009 



PatentOrder MT 



Page 18 of 18 



the acoustic feature between a listening point and a sound pressure detecting means can be 
outputted by the relation between sound pressure/volume velocity according to exciting force, 
i.e., the output signal of the volume velocity of air, and a sound pressure detecting means. 
Therefore, since it always asks for the volume velocity in an exciting point even if the 
surrounding acoustic field changes, an acoustic feature can be searched for correctly. 
Amendment 11 

Document to be AmendedSpecification 
Item(s) to be Amended0040 
Method of AmendmentChange 
Proposed Amendment 

0040In the invention of claim 2, the exciting force of the sound source in a listening point, i.e., 
the volume velocity of air, can be measured or presumed by the speaker cone vibration 
detecting means of a loudspeaker unit, and the sound pressure detecting means in a listening 
point. Based on this volume velocity and the output signal of the sound pressure detecting 
means of a point with space, the acoustic feature between a listening point and a point with 
space can be correctly searched for in the form of sound pressure/volume velocity. Therefore, 
since it can always ask for the volume velocity in an exciting point even if the surrounding 
acoustic field changes, an acoustic feature can be searched for correctly. 
Amendment 12 

Document to be AmendedSpecification 
Item(s) to be Amended0041 
Method of AmendmentChange 
Proposed Amendment 

0041In the invention of claim 3, the volume velocity of the exciting force in a listening point, 
i.e., air, can be measured or presumed by the input detecting means to a loudspeaker unit, and 
the sound pressure detecting means in a listening point. Based on this volume velocity and the 
detecting signal of the sound pressure detecting means in a point with space, the acoustic 
feature between a listening point and a point with space can be outputted in the form of sound 
pressure/volume velocity. Therefore, even if the surrounding acoustic field changes, it can 
always ask for the volume velocity in an exciting point, and an acoustic feature can be searched 
for correctly. Since the input signal to a loudspeaker unit is used on the occasion of 
measurement or presumption of exciting force, structure can be easy and it can manufacture 
cheaply. 

Amendment 13 

Document to be AmendedSpecification 
Item(s) to be Amended0042 
Method of AmendmentChange 
Proposed Amendment 

0042In the invention of claim 4, the exciting force of the sound source in a listening point, i.e., 
the volume velocity of air, can be searched for based on the output signal of two or more sound 
pressure detecting means which can be set to a listening point. And based on this volume 
velocity and the output signal of the sound pressure detecting means in a point with space, the 
acoustic feature between a listening point and a point with space can be outputted in the form 
of sound pressure/volume velocity. Therefore, even if the surrounding acoustic field changes, it 
can always ask for the volume velocity in an exciting point, and an acoustic feature can be 
searched for correctly. 



http://minesoft5.minesoft.net/npdf/MTJP08159864.htm 



11-08-2009 



<i9)b#bh»w up) (12) Hf) jjlp =^ £Sf $g (a) (umnmm^mmn 

#S§¥8- 159864 

(43)£rMB ^8^(1996)6^215 

(5oint.ci. 6 mm*% fffH&wmn f i &ffi&*ffBr 

G 0 1 H 17/00 C 



<2\)liiMm** ^^6 - 303499 (71)fflRA 000003997 

(22)ffigiH 6 ^(1994)123 7 5 # */»««RTWWf;ilKS«r 2 #ifi> 

! (72) mt. 

#*JlllH«RTWWEJIIK3E«r2»* as 
<72)»IJIJ# AUJ «f- 

#*/iiw#hriw*jiik*«t2#«i urn 

(74)ftSA #«± =» ^fP (fl-8£) 



(54) [%^C0S*] 

(57) 

im&L] J-> ? n - > *• 2 7 OrtffiC X tf- * / 
h 1 1 trlX'l ftttS S^/ > n-v> 2 7 

^^W-^ajTt* < HP 4 7 a, 4 7 b SrlJitT^ 2 
5ifSU WifRWlP 4 7 a, 4 7 b ^friE^^oSff 
S i ^ U*iff2 5 4-geSL, ^Wco*)«*u 
^Ete&^IS: 5rSlL, t . *E«tm#ft 5 fc 

o HOfffll 1- ilPJ^-t * ^SH$tt=£S ( : io • x . 

2 5 ^ffif* * *i s fcuiRie*W *.u £ it * #«')?. 2 5 oija 
mtizm'm.i fznm<£-tz>mffi.-t}m^&.2 1.31, 

3 5rtu mm* t 5 omiimirtizit 




-1 - 



(2) 



Wffl¥8 - 1 5 9 8 6 4 



h frit* 1 



> -r l - , 



l»EH!P* t lWrlE^Blw«BjS:(-e«-*--S i o (-lWSE*iJB 

MC£ n o ab * * i _ * e«j m #a * eil. 

Mt) & il5E i liltti tin«* ill te¥IS Sr * L , 

mietjom^ t «t e# e#: fh?aoart«*tc i - t 

* a - >mmwta^t . tre« W/% u ±s 1 1 & *Ei*ffi 

t , stFiE x e - * n - > «ifr4*m¥&RDwrc£tt 

* I : i=- 1 1 & #E|ft m m » ft* U 2£o* v > f mTEttHI 

3 ] 1 E*0*Wttt«l5g«B-C* o 

utmost, mre-sitAi^isitiwsttai^at, ire 
X fc°-*JX.=. y h^wA^m^aa^HfrfE^K^.uii 

1 1 5. *Et&ffi <0 til t) ft* 1 : £o* •, » X m EflDMtJ & if 
Jti- & if W^S t 4- i:t*1*fttti #S#14iH 

m# to a t> ft* u*o\ > T If f EMI* * i* *+ 4 ;*£ 
ftft t <b 4' i Z b am t -t * ###14iil€»«= 

5 ] mmw. l - 4 oWti7i*icE«<o**»14 



to 

[ 0 0 0 1 ] 

critic 

[ 0 0 0 2 ] 

7 1 6 7 5-^^$R#53 » c 

[0 0 0 3 ] IP*>, ^O^S#ttiffl^a(i, .ftfill 
¥^ 3 *l*Eil L T±!£2 #,BOf 

-> 9 1 1 co-fclHiOftitTtfllJitior^ 

20 * jg ffl boti -c o ft:»5S r ^ Sc^k* 

^>c BtTl£-^< ^n^>5lii> v>^-/» 1 3 

f!3 i: S-ElS-r^ ^ / l 5 IcROftlt^ft 

7*^0»-?-**T > 7 C 1 9 rfrLtAi^ii^ J: n Hi 

J: o Cioti^c Mi-«TI£-7Y ^u^> 50 
^ffifflt-f-liT >^°2 3 rfrltSSM2 1 CaJ^i 
j 0 o^C^ot'v^c 

[0 0 0 4 ] Sot / <XM8l 7^^0ff^-^ ? T> 
•7°! 9rfrUxe-^7 1 1 CAfl^il, ttltStlfc* 

ff^-(±T >^2 3 r^rLTif»^M2 1 CAflciUc 
fiE o T ( z io ( t S ffi 4: EE ffl L , 1ft E 2 * IB 
##14(i«E/ x ^ - ^7 AtJtEofT l fi1- C t 

[ 0 0 0 5 ] 

40 [%W^»*L J: n L^Lid^, ±EO 

^oii^E/x ^-^ajii^o/:^, mn&vt/ 

[0 0 0 6 ] f:-c, ^co«^ii % J: 0 jE«4r*»«H4 
50 i»tt*§fl5i:i"4c 



-2- 



3 

[0 0 0 7 ] 

[WM i m&-t 4 tz *>o¥8L\ ±E»« £ W*+ * * 
(i, 1 i> 7 n- -y-v oftgpicx tf- 

#5jt^H^mrn»<HP*Kitr#«!*fli*L, ittEHf! 

L . tfrE£WO*£jft(2*Etfcttl^&*E*L. HUE'S 
W.ft i 2&<t 4 WifOfllrtRtJ S: i'HjTE i Jt li*5gi" 4 Jra«*> 

k1"4 c 

[0 0 0 8] fflf*^ 2 0^(2, «^JB 1 |£|K<7)*## 

7 hoxe-*3->«»«ta¥Si:, HUE'S 
ttjft 1 1 * 1 1 4 *E^tti t i m x. , Birf E x ik - * a - 

> sfttttu ¥a a owe**.* i 2 & 1 1 4 *E«tm ^ a *> 

tut; ft * u 36^i »riwriatni«^ 4 k tf> 

[0 0 0 9] W*«3 05&WJ±, 1 E*c<0### 

#E*£ffi¥ak Srisx., niriextr-*j.--y h^o7^ 
w m #s a on* w.« u *j 1 1 4 * E^aj ^ a o m ti m 
# ( ; fto-v »-c«riE*n«t; * **-r 4 some > > <b 4- 4 
-i k ^fgttic 

[0 0 10] IPMU14 cOf&B^ii, a*Ji i fe^^SMf 
14iRi|^S-C*aboT, MfB&nsWjiMsg^aii, mrE-SK 

tra«*>£i**-*-4i*J**llI k*"b4'4wk*1t»ki- 

^ c 

[001 1 1 5 oMWi±, If i - 4 cr>toi\fr 

^E*0*»«rtt«l5e«11-e* o t , ifE-*- > * n - v 

(£lts:t Sr#»t-T4c 
[0 0 12] Bf5lt3l6O^0^(±, 5 EIKO*Vft 

EMPHlSlit'btL, *irl2x^-*^.- y Hi. BiiiEISSC 

[ooi 3 ] »*3f 7 o^ii, m^m 1-6O'. >-rn 

[0014] 

[ftffll ±iE^aow^Ji i o^aflcuui, xik--7 



(3) tflf 8 - 1 5 9 8 6 4 

^ib;iifc##^J|£.*U&4i> X n- > '>oRp^^ 

A'SWjS i-i>lt4 *}ff.o*Dffi* * ill 56 4 I* Mfci - 4 e 

■fit, mtmmt) t ^m^tamk^tntim^ t izm-? 
i »r»*i*eai5t*a***wjft t #E<*a^a t of^o 

#«#tt*iBlJ^i-4 c 
[0 0 15] lt*Jl2c0f§B^-c!i. »*3ll OftWOf* 
U * x. . X e - * n - > ffiftlt ffi #S* f X tf - * jl - 
70 -y hoiifjjr^aii-4, i/-, $«6*t;iJlt4#E^ffi 
^a^«S*t:<0^Et^m-t-4o -5-LT, xt'-*a 

- > mmtkm^& a * i - 1 1 4 *E«tm ¥a co m 

1 1 * *aE«tta ^ aot^m ft * t a» * i - a « 1 4 *s 
tetfi^a-r-o^offcflt&S ^*<64 w k ^"-c u c : 
ofl:flt,lSk^HO*>4*<o ; g-E^ai¥a<7)^ai«-§-k 
t)> ^ . k^fflo*4 *k«3 ID o^S^ft 4- *E/ 

f*ff^SOff^-cmti1-4 C k s 4o 
20 [0 0 1 6] W*JI3 0HHJ3-C't±, xf-*!;^^ 
£0 7^^A*^m#a^ffi L, *Wjft(CiJlt**flE*: 

tEt^ajfSWL, * lt, xtf-*7^^:ai#a 
a cK-ge * i -z a it 4 ^E^aj #a o m ^ t : io- 1 > -c 
tn#^^i*Jff4ck^-e#4o 9t#Lfctn 

•, >T X v h T'OfrfltSSr **4 C k I 

So c<77f-<6, W*JI 2 coffeSS k^«i:'SK.*k^l81<7) 
* 4 jft k eopjcvg-mf 14 **E/fl:«aitO»-C , W*+ 
4 c k # ^ o 

iO [0 0 17] Sf*3f4 O^Bfl-e(±, S»7ft3S 1 0%Bfl<Of]= 

ffluiox., Sli * tots i ftWjftiSfif «i *j c 1 4 *«co 
*S«tW^Si;J:o-Ctftfli-*-4e "fit, co«ft<o* 
E^iB ¥a O £±S * If # 1 - v > r x Ik - -h =l - y h<r>m 
mt! *»||[t5wt#Tl4, w O it « L UD«W3 k II 
feO^Ettiil^ai; J:oT^th LfcS©*a^l-i3!t4 
tEi C<t t)5«*-e<OS3ROfrflliSltt*«!>4 - k* s 

■esse lot, »** 2 onw k mmzzm* t 
o * z, * k co ###14 * * e / m * is s of j -c- m * 

C t**T-# 4 C 

40 [0018] IS,1tJi 5 Wlfflfli, St*3l 1 - 4 O^Bfl 

#Ig L £ * iiJTEi- 4 ^ k #t § 4 o 
[0 0 19] m*fl6 0lfe^T-(i. lt*3S5 0|&WOft 

ffi ( z tin A. . ^ ffi ( i & g i- 4 ^ o t- o # e r $ JK * X- <r> # 
E^tH^-a^fflT-S c k t5 ? T & -5 c ^t, \mo^ 

4 e 

[ 0 0 2 0] tt*Jl 7 DieBH'-.'i-. ISJltH 1 - 6 Of&Bq 
50 oftsuinx., &fjiWmft<7>->- \-±x<r>^M.^.t^r. 

-3- 



5 

> > > ji — -i, r> ^ cojR^o 7v^^ s A & v > - ' * * ^ t 

"C c? S c 
[ 0 0 2 1 ] 

[ 0 0 2 2 ] HI (iCOfp^Offl 1 3lifc«U(S«"7'n y 

hje**« i 18» t mw^M 2 5 ^-fi x. ^> n-c V > 

^ 2 7 y h i i 4-^i'Mttt"Cv^ c x 

tf-*jx- 7 M l coffilftSEUii* ^- >lR»tfc 

fc ltOiStit2 1 u^*ii-n>Sc 

2 7 0$W*ffi1tiZ(i$JB*jc*ttS*Et*aj^ 
at Lt07^f ^ n^> 3 S^Rtt^n-C^Sc ^ * * 
n*> 3 5(±T>"/3 7 Sr^L"Cat*SH2 1 UJ&WS 

iin^o -c- LTRiji£iSw^s2 i t«rEtraa«-tr>-^ 
(i & tt & mmi3 i a«x i±**+ a ttrtsyj as se^a * * 

J$; L T * 1 S o 

[ 0 0 2 3 ] ll(rfE*«!2 5 0#I{il2 0j:^:iot 

fMciiti^c jn> 7 n-v-2 7 OrtffliUttSMftco 
ftl2Jg3 9a, 3 9 b, 4 1a, 4 1 b rtTKIt <b ilT ^ 
So «{t«J!4 1 a, 4 1 b C(±2tOXb:-*ji- y 
hi l&mihnx\*& c i£z y x^n-v>2 70 
_hffiM1fflU<i*i§?L4 3 a, 4 3 b rt*Rlt b tiT v >S e 
II?L4 3a, 4 3 b UiiSIM 5 a , 4 5b«&S 
:ogf 4 5a, 45b CiotX/ 7 
n->>2 7^f)t^rfl^ffitvKBP4 7 a, 4 7 
b 4r««L-Cv,^c fflP47a, 4 7b(ix>^n->" 
2 7 rmTie^ J: o Uv - b 7^tt«, tMO? 

5 a, 4 5 b^ft^-^Ifil^^TffiUtiTMrfE^-f ^n^> 

3 SA^^nRlt^iiT^Sc lul£«tt«S4 1 a, 

4 1 b Ul»f£X Vf-*J2.— y h 1 l^fnt-nKcii 

n^c itz, &xt:-^^.-y hi 1 c'ifnfnt 

§EtttfS£-t:>^3 1 ftltbilt'v^c r It, I? 

ffiji > ^ o — > : t 2 7 ftO^ 4 9 a - 4 9 d diiiR* 
#5 1 a - 5 1 d^ig^lt'^Sc 

[ 0 0 2 4 ] o|"C, / Y 7^^0ijnffiM-^ 
3 ? T > "' I 9 £ if L T X tf - 77 .3. — y h 1 1 uAtJ ~ ft 
St, ^-^7^7 h 1 1 (i*«fl|*«:*(i3El*L, 
:Of(i&If4 5a, 4 5bOf^D4 7a, 4 7 b 

Sc cosfoxb'-^^ ; |> 1 1 oMiJjffiofloiSiSfB 
^-(ifinilS-t>^3 1 i:J:oTtai?ii, r>— 3 3 £ 



(4) - 1 5 9 8 6 4 

6 

frLT***12 1i:A*Sil« : ire, lf4 5a, 
45bO|P47a, 47b ft S^O^Ei'i^ -f * 

n * > 3 5Ci:o Tfcrffi £ ft, T/73 7^/rL til 
t!2 li:/\yt)^iiOc * £>C, fl3flrWU:f 
ti ^ / •> i ?ai5 < * n * > 5 llflJSI UtO 
*EA^ai?n, 7/7 2 3 rfrLTS»M2 1 OA 
£f$ft£c fit, *Jt««2 1 (4tHiaJt-l:>^3 1 
b Oflnil *{f # 5 <b Off .1 

£ ^ ^ r 3* & it u ta ^ i" S $ K * o in ffi * * « It i" s c 

EE) 4:fflw»T$tt*0^<7)ft:»aiRS:**!>Se eb 
5 ^ 4 b Ogf r ffl^Tf f,* t ^ 7 •> ^ / n c i 1 5, ^ 

[0 0 2 5 ] d-?, IfilCffiStS^^^M 
aJS(±cfcO J: -7 (C LX-fcfrhiX&o X tf-^JL- y h 1 

Va , 70n^>3 5^eti:i3(tStl±, ffffil/t 
20 ^riiriiPB , Vb ti"St «1) ** f ffiS:'tS = 

[an 

(::)-(: :)(::) <■■ 

visit, a, b, C, di±Xtl-*JL^-y b 1 1 fc7>f 

7n.^> 3 5 tOlBOf^KCCtoTffcJ S4t"C*4o - 
O^JiMt X e- 7> jxj^ 7 M 1 t7f^n^/3 5 
t o IB off^Kli ^ i v ><D 1 5g3& t * S c 
30 [0 0 2 6 ] ( 1 ) ^Ui3^"CPA oltfix 

b Oli(±v>f 7 n*> 3 5 *»e>0*E*fli^r**!)^ft 
Sc J:ot, (1) ^^ffl'v^iWIifCfSito^O 

[0 0 2 7] ("^0?§flflO*l^SSpiJ-c(i, $ 

*E/#«jSS^B-C**t>4 1 t^ ? t^Sfj^, f;TE*0 

t^ J ^ < ^ 0 , *»0##i|m3:fti-*BE/ff»iSK^ 

t 7^ f t § O c 

[ 0 0 2 S] f^, C O J: -5 4filS:ff i t t Bi<^t 

? S C 

[ 0 0 2 9] SJ3<4, w05§WO»2*t6WU^4 , rn 

> n - ft ( : ( i IB ft # ft LTRWL, *« L ^ R 
50 9§<±WP&1"Sc 



-4- 



(5) 



#BB¥8 - 1 5 9 8 6 4 



5 



20 



[ 0 0 3 0 ] z<nmk\%-£{$^^-* jl- y h l 1 oa 

.aa** i mt&m t^o-c^^ MoT, :oi2 

.I0^2^J&CTt : ^}t»^S:2 1 d*x tf-*jL- -y h 1 
j^ttz itmitt o soffit; iPil te¥S **«Lt'^Sc * L 

T , X tf- * y h l l OaJIE^^ * n* > 3 
5 i:J:oT^ L/i#BEt^^$W*(^i3it5)*WoJni 

»aiLfc*Ef:3S^*»*lt2 1 i:i ^ SW&Uisit* 

fclMEW *n*> sottffiLfctEtfrtv^ 7n* 

>5, 35 H^*#4m**E/#«afto©-eta*-<- 
s:t«is 0 fEot, co**fcffi|-eti*igsaiiiSifc 

[0 0 3 1 ] [214, H 5 (4, CO*9§0*3*jfc1*(S:^ 

Z<DmmX&m^4 5 a, 4 5bCtilfn2 
007{ ^n,t/35a, 3 5 b rt^fift LT# l)#tt <b 

2S . 

v = us = J — 

7t L , S!^On^>35a, 3 5 b U&lt ittT" i0 
ffi&OffifffiflL Pa , Pb li2*Of|j70D.t>3 
5 a, 3 5 bOftiatEt*Sc 

[0 0 3 4 ] IJL±OJ: o CLt, 2^<r)7i^^ 1 7n^ 

> 3 5 a. 3 5b Srfflv»T^eitilffl^i-4$R*OS 

[0 0 3 5] MoT. w<0»3**WT-&«l**fflfc 

> 3 5 a, 3 5 bO«-5-(Zio-CtP«tja«>**fliaS4: 

[0 0 3 6 1116(4, CO^Ol4*W!r^lt^ 40 
£ c 7:<7y^4^JfcW4.x-> ^n-> - o^fM^J^^LT 

>£ c :o@ 6 Ox> 7 n — > -7 5 3 (4. 1WEIII2 ojg 
1 tSMox> 7 n - V -27 t:*tfi? L X £ 0 , 3&*W 

> 7 n - V > 5 3 7i s ABOSiffi 5 3 a t mU 5 3b Of; 
:RttU:t;^^ 0 r LT, WM 5 3 a O^ffi 5 3 
ci:|P4 7 a '4 7b) 4: f£g £ l> O T & & c f£ 

4#-tSflb, x> 7n->> 5 3**AIBC0SR!fC>(ISSEO 



*ix.f:f«t>^otivS c fit, :oMovOn 
+ > 3 5 a, 3 5 b Ttfcffi L tz^J±^h : SM^W 2 1 U 
4 vX£te&X'<0&M<VlMWj 1 5:'R#>2> - ^3 ? T £ £0 
t*)o c $ . C OftlH^} i -7 * *D*> 3 5 a, 35 
b TtfMH L fc»E tCio f*W *T^S*Ofr* *ft 

yo [0032] ^escta^-r^^o^offft 

7 n*> 3 5 a, 35 bOSIt^ r . S^OfPRS: ,o , 
2 *Oi£« ^ On^>35a, 35b Uiolt& ^ n X 
Z'** h JUOEiCS: I. Gab, 

fttOf >t*> v-r < I (4 ( 2 ) SOJ; ^ CSr4 e 
[»2] 

[« / - I b G AB d, (2) 



p ^ r 



rtt^c 



ifc, I (4 (3 ) jt0 4 n izi>t 
I = P U ( 3 ) 

71CT\ Pf4^JE, Ui4ei L iSSTab^c 

[0 0 3 3 ] (2) 5t> (3) ^tSrffl^T: 
It. U ) ^OJ: -9 C4Jo 

[S3 I 



p co r 



l m G AB dw 



(4) 



-77JX- >y h i i *»SEU4sai<^i)ftit4-i:* y -e 
fig Ufi It 4 ^^ofrft^S S Jf^5:H-el^c 

[0037] 07(4. z<D^m<r>m5mmm^7FLx^ 

^> c :o| 7 ojh> ^ n- v> 5 5 (4, mrESI 5 c^SI3 
^*S0ljOx\> 7 n- 2 7 C^Clti^c fit, 
i >- 7 n - v - 5 5 5 5 a t DSSC 5 5b <7)tJ4r* 

L^^^^ c ffioT, TlfE*3*ttl«i:mi«*flFffl 

Mrfto: t^^i, »4*sspy>p]»(iA^ 

[0 0 3 8] 4 k 4o, ±I£&^J&1BJT(4 r -y/i'^^i 

*m ^ <n m m ^ e« t o m o ^ ii] ^-rzm & 



-5- 



9 

[ 0 0 3 9 ] 

flnffiti 1- iPJJ L , w o SPiS^j t ^ IB o * 4 * <7) * ffl 

#e o uj is^- > c^o^T^e * t * e«s m *a t ^ 

B<rc*##tt*ai5ei-4 :U^ Hc HP^, MltJi: 
v » T$W <£ u ±3 ( 1 4 #1**8 £ *^ , ^co ftfftSS 
k tEftffifg k Officii * tUi 0 * t #E«Cffl 

#a > co n o#*«Ht r ^e / « co n » -e m » -t 

[0 0 4 0] I»*5 2 0tTO> h<^ 
x tf - * =7 - > M» fitm #S t * ( - *3 1 1 4 * Etfcfli 
fStCi ') * ( : & 1 1 4 otpM^J £ iM te 4 t <i 

is«t4*Eftffl^aoa*«*fci::*^^ 

B o * 4 jS k <n Koff^tt 4r »E/ft:» 31 * TIE 
x & tra JK* t ^ «^tc*^^:i: a* ~c # 4 o 
[0 0 4 1 ] et?.3^»WT'(i, x)£-*a-7f^ 

a # ttta #a t ska u ±5 « t * #s«tta #s fc [ c -t 

tHc fit, ^OttlK*t*IljSUi5it4*E«ffi 

£ 4 £ k &X 1 § 4 c - O ffcft&BE k SB CO * 4 * T 
o* Elfcffl *a <a tfcffi fc l v > -C -SB* k £ B co 
4 * k co B^tffftt * *E/#«»K*>fJ-c th*i" 
4Ck^T§4c Sot, iaHO#W^ftLTitJDffi 
* to#»a*S:ti:*«!)i:i * f T- 6 , *##tt £ IE 

a, tt3t^«i*t r ^ffli:^f-t4 ^ k^T§ 4 C 
[0 0 4 2] »f;«4 05fflt'(i, *W.#.Ul3lt 

o * Eft m ottitiffc v * r s«s* t :^ 1 1 4 # 
m<oimmt) «: 4 c fc &x b 4 c w otoffiti k * 

tU, roftffrlKk 
^B O * 4 * T co * Eft ffi ¥6o ffi t) ft ^ k i : *c> ■ v > r 
£«5.S t £B o * 4 A k <n B <7>*W#tt rtE/ ftfRif 

SOfK'ffitltJCt^^e Sot, IfflOf*^ 

SEf t L T 4 SOMA T- o ffff * S S: * t c 4 c k d*"C 

4 tz $b , J: 0 jEtt ^fftttotli tf^ff^-i ^ k ^T* ^ 

4 c 



(6) tlfrW8 - 1 5 9 8 6 4 

70 

[ 0 0 4 3 ] IPf*3S5 05&WT-(i, 11*311-4(7)^^ 

tt«r#JtLT*»1*tt4:flPl5g-*"4w>^-CS, ABU k 
oti: 0 IEll4:*#ifiHt S: 4 C k ? 4 c 
[ 0 0 4 4 ] »*Jl6 0%We(±, W*Jl5O^0flco% 

*uflnx, *w.fto*E««a¥«*^«oBP(-»«t4 
:ti«t'^ J: i)IEIif£: : &*#14^ffi*-t4^k^t ^ 
4 G it, Xlf-n- y b5r8SSr>CSlt4CkUJ:o 

70 4 c 

[0 0 4 5] <r>>&mxi$, m^JKi - 6 0Uf 

y •> / < ^ ;K7) B offlftt r Ett * 4 c k &X £ 

•7 

•O c 

[II] c <D 7 £W<nm 1 *tfc«i:«4»W*ttfllS*« 
[021 :o5l?9o*l*8«i:ffi4x> ^n->>co 

20 [@3] z<D%m<o%2mmu~%z> ^mft&m 

[04] :^oS3il«i:i^ *«#ttan th^S: 

041$7' D «y ^ BIT* 4 C 

[05] :^oi3*SWi:(^x>^n--y>o 
Bfffi0-e*>4c 

— ac»fHia-e*>4c 

[0 7] w05feWO»5*i*CTtltt4i> ^n->>(7) 

— SK»fBia"e*>4 & 

jo [0 8] i**ffi|i;«4*»4*ttfl(«*«o^:fl:-rn y ^ 

0 ~c ab 4 c 

3 

5 7 0D't> 
7 > - h 

1 1 7, tf— ^O.— v h 

2 1 mnmn f*»«tt«*#a> 

2 5 ^iS 

27 x/^n-y> 

40 3 1 Sn & » -t > -H- < t?n«* iiJ 7E#f£ ■ 

35 v * n ^ > - finii*«iJ£#& ! 

4 7a BP 

4 7b BP 

5 3 i > ^ n — •>* -v 
5 3a 

5 3b H8G 

5 5 x>^n-y 

5 5a BRffi 
5 5b nffi 



-6~ 



(7) 



#BB¥8 - 1 5 9 S 6 4 




-7- 



(8) 



Wra¥8 - 1 5 9 8 6 4 




l^mmiE i ] 

[«jE*t*»«*] Bf 3*H# 
[WiE4tft*l 0 0 16 

[0 0 16] »*JB3<0?|^-C'li, Xt'-ta- ; h-^ 



a a^R * i- jsit ■S) fE#: a 3Na o its £> ft ^- 1 : v » t 
'-'TSe*!:j3itS # Etfctti T- o ft 7* S * -1t <6 o 



-8- 



(9) 



#HfJ¥ 8 - 1 5 9 8 6 4 



* fc £ ID O * 4 * t o Pel O **#1t r *E/ f«S7§ * <r> 
[¥*»jE 2 ] 

[HUE*tft«§fel 0 0 17 

[0 0 17] ■##4 05£9Jt*i'd\ IS*Jlio^0^of^ 
BCiOi, tofEJ * i£« u & ( 1 4 fISo 

tEf^aciio'rr^to: fit, :oftot 
Et* Hi¥ftoai*«ti: *^ v > T 3*S * ^ SME *) i" * *> 
*>&*<nftm&titim#-*2>z fi£o-c, is 

2 O «qg fc iq «|fc< fc ffi WJ o h 4 * fc co n o ^g- 

**E/ft****>»t? - fc & * c 
[#««jE 3 ] 

[1fjE*MMlBfe] 0 0 2 4 

[ 0 0 2 4 ] ogru, y y 7^^><^tjn#Jf# 
> ~f 1 9 £ /r L X X tf- 7 M 1 (Z 7^ £ ft 

4 fc , X tf-^o.- 7M1 IliPKft-?-**^^ L 
:ot(i&gf4 5a ( 45boriP47a, 4 7b^ 

4c :OP$OXh°-^az-y h l l OffiftanotMIiSftfl 
■f-liSOiS.S-t: >-H- 3 1 U J: oftfcttSSii, T>7'3 3 r 
frLTit»M2 1 U7^*ft4 c ifc* Sf 4 5 a, 
4 5bOgP4 7a, 4 7 b ffi 4#0 : &E(i^ >f ? 
n,t>3 5 U <fcoTffetii$il, T > -/ 3 7 &ftLXiH$t 

gf2 1 i:a*^i^: £fcc> *^3rt^tjn«L^$ 

(± ^'y >l 1 5 <7>^ < ? > 5 CJIJit LtrO 

^Ert^tiiSii, T > "7° 2 3 SrfrLT«JHg«2 IOa 
J^l^o fLT, i«»^S2 1 (±trai*K"fc >^3 1 3> 
?n*> 3 S^bOff-^- if.E) 

* E v * rlfit ( iffiS ~f 4 5« * oflpn^-r * fc> 

.ft fc ^ y > ^ /n' * ^ 1 5 . IfcWi-tiii'-r Y * n * > 3 5 
[*«»jE4l 

[lE^MIS] 0 0 2 5 
[MIE^-S] 

[ 0 0 2 5] d~C\ ¥fifii-tlSi-4 jS^^ofrl* 
aS(±*o«t ^ U LT3t<^fcft4, * tf-*^- / h 1 

Va , vOn^>3 50|iti:iott^fE, ftfti£8 
tfiifiiPB , vb fc-t4t (i) ^3 ? fcLi-4; 



:)(::! ■■■ 

C It, a, b, c, d (iX tf-*jL- y h 1 1 fc 7^f 
?n*> 3 5 fcOHO^Ki- J: oT*i4tt^*4 c - 

fc <r>n<ommt^t> b ta *. >ot-5eJ&: fc & a c 

[3M*HIjE 5 ] 

[»jE*tMllfe] 0 0 2 6 

[0 0 2 6] (1.) SUiS^TVA Offi{±finiI*-t:> 4 )- 
3 1*^OftJi*K, Pb Ot(i7^n^>3 5H^) 
#E£JBt>T;jt46fcft4 c J:ot, (1) ^Srffl^iitf 
?f£«tCfflSi-4 *<7>S5tOfl:»aK Vb t*^4 C fc 

^r- & 4 c 

[**»IE6l 

[*iE*tft»«fc] mm* 

[1tjE*tft3HSfc] 0 0 3 0 
[MIErt^] 

[0 0 3 0] •10Hi(Effl|-C(iXtr-*iJi / Ml O 7. 

tilE^i' *u*> 3 5 o^Efc^^ijnM^^S^t: 

^4,ft^lSl^MWfc»^oT^4c f^EoT, :o|2 
**W-C'lixe-*jL-7 h 1 1 (iin3SS#:ffiS(ifS:£t 

bttTJo^-r, xif~77jx^>y v i i ^otnJgff-^-^* 
oiif^i2 1 fc*».«u*5(t**Etftm#*a:fc ito 

70n^/35 fc^$«*(;i3«tS*«o4niS**iBl 
56 4 ^ (iltft-T 4 4n«y^ t T v » 4 c ^ L 
t> x if-rV^- / h l l coy.ytimEfc^ 7 < 5 > 3 

M*, i- ^ ^ % ^%<r>mmm ZTk&zztvx^ 4 c 

f Eh^bVi' >?u*> 5, 3 5 mo^S^ttSr^E/ 

ffX § 4 c 
[*«*jE 7 ] 

inJEtt&AE*] 0 0 3 1 



-9- 



(10) 



nmW-S- 1 5 9 8 6 4 



[0031] a4, Bi 5 ti, z<n&m<nm3m&\nv7f; 

L f £ c - > ? u - > -v off; L ^rfiWJ-C 

AS £ :^feWtii@f4 5a, 4 5bi:fnfn2 
007{ ^D,t>35a, 35 b L TIR 0 frit <b 

3 5 a, 3 5 b-e^ffil/:fE^eit^t2 1 (* 
n* > 5 h7 < ? n*> 3 5 t OHlo*#iRFttS:*E/ * 



WjEWftJHSai 0 0 3 3 
[WEftS] 

[ 0 0 3 3 ] (2)5t, ( 3) ^*JBv*T£St<7>ft:»3 
fVij;, ( 4 ) 5to J: -9 (-£& e 
[»3] 



2 S 



V-US-- 



p +p 



££'U Sli70n*/35a, 3 5 b U&ltofiT- 
SKOfflf. Pa , Pb li2$oiSi-7{ ?n + > 3 
5a, 35 b^ffifStA^c 

[^$E«IE9] 

[MiE4t«»a*l B 3«» 

[1tiE*fr«Ui[lfc] 0 0 3 5 

[HUE***] £M 

[ttiE[*i#] 

[0 0 3 5] ffioT, ::ofjl3*ifef?lJt%fg 1 ^J&{?ljk 
[*«1*iEl 0] 

[WIEttfcJSSfc] 0 0 3 9 
[HUE**] £5 

[0 0 3 9] 

J3Lt -fc ') Wb*'=Sr i o U, IS*Jl 1 

Hotsttt 1- isiTE-r jet ^-c § & o j^H-r n(X, tp 

, -t i *» *> £*lo#»itl8 k »Etfcm#« k o m u 
k 1: i i) *«fjft fc*EtfttB¥a k omoHHm £ 
#E/te*&S<7>W#-ctis:fr-* * - k tS'T- # £ , teo 
T , IS H<0* fcjFSEffc Ltd DQ«* t-OftffijI.S SrHtU 
4 £ <6 , t-##14 £ IE it I £ c 

[#-a*jE 1 1 3 

[WjEttfcjRlfe] 0 0 4 0 
[«jE^Ji£] £5E 
[MiEl*3«] 

[0 0 4 0] ai*JS2 Ol6flt'(±, *fcf-#^.--y hc> 

x tf - * 3 - > mmm^fk t *s«t ■& tEtai 

^a k l : i H SW.ft 11 Ji 1 1 4 #»oijo4Rtj . 



(4) 



a a *> *»a f se f t l t *> »s * t <o # m m m * * i ~ * * 

i z, 

[*»M*iE 1 2 ] 

[tiiE*m#ss£] 

iWjEi+fcJKBfel 0 0 4 1 

[«IE*i£] 

[MiErt^] 

[0 0 4 1] atM3 0^t-l±, xe-*a;-/h 
o X*«tm#a k*T§^i:io(t4#E#:m#ak i_ «fc 

iM^e i liigt 4 c k jjt-c- § * c -1 (nfcmmm t 

* k ^ra <7) * 4 * k <r> PeR co###tt tc^w./ so 
ffiJT-ffit>1-£Ck;$ s t:"§&o ftoT. fflfflO^^'fl; 

##14 4 iEit ( : *<s6 £ .1 k -C a £ c i ^ , SDJlt) o jpi] 

[#«1tiE 1 3 ] 

[MIEit^JSIS] 0 0 4 2 
[HiE^i*] Se« 
[«IE^§] 

[0042] ii3RJS4 056wci±, *w*t;*j»t«a»: 

M<?>mi&tl . "f 1 1> *> ^^tof*ft?S»? * *#t> 2- w t 

W ^ a ^ tti * ft-?- k ( 1 > T SUS * k S IBI O *> S * k 
op E 1<7>###141' : &E/'f*ft7*«OB'Cai^i-o - 

laSSitli^S:!:*^*, *##14€rjEltU*«t> 

4 -I k^-C-i 5> = 



-10- 



